Abstract Weight bias (negative attitudes towards individuals with obesity) has been widely observed, but not examined in parents. In this study, we measured parents' (N = 658; 74.2% female) explicit and implicit weight bias against children with obesity. Many parents (n = 612; 93%) endorsed some moderate explicit weight bias. Fathers had greater explicit bias than mothers and parents with overweight/obesity had less bias than those with healthyweight. Other parent/child variables (i.e., parent age, child sex, child weight, child age) were not significantly associated with explicit bias. Parents also demonstrated implicit weight bias. No parent or child variables were significantly associated with implicit bias. Parents may contribute, among many others, to the stigmatizing environment experienced by youth with overweight/obesity, which has been associated with negative child psychosocial functioning and health. Clinical research into strategies to reduce parental weight bias against children with obesity or increase children's resilience to weight discrimination is needed to improve children's health and well-being.
Introduction
Weight bias-negative attitudes and stereotypes about individuals solely based on excess weight-has been documented across many groups, including adults across the weight spectrum (Carels et al., 2009) , and children (even children as young as 3 years old) (Pont et al., 2017; Skinner et al., 2017) . Perhaps most surprisingly, health care providers specializing in obesity demonstrate implicit and explicit weight bias (Tomiyama et al., 2015) . The extent of weight bias found in these studies is comparable to biases against other groups associated with negative stereotypes, including racial minorities.
Obesity has increased over the past few decades, and so has bias against individuals with obesity (Puhl & Heuer, 2009) . Weight discrimination-the behavioral expression of weight bias-has been documented across many life domains, including work, health care, mass media, and relationships (Puhl & Heuer, 2009 ) and is associated with medical problems such as diabetes, cardiac problems, and gastrointestinal problems (Udo et al., 2016) , even when adjusting for other forms of discrimination (Udo & Grilo, 2017) . Among children, relational discrimination is particularly relevant and manifests at school and at home; much attention has been paid to weight-related teasing and bullying (Pont et al., 2017) . Children with obesity who experience weight bias have severely impaired quality of life, indeed, even greater deficits than impairments in quality of life experienced by children with cancer (Schwimmer et al., 2003) . Children who experience weight bias feel worse about themselves and their bodies, and have greater risk for depression, eating disorders, worsening obesity, and health problems.
It is important to distinguish between explicit and implicit weight bias, both conceptually and methodologi-cally. Explicit attitudes are conscious and stated, for example, a belief that individuals with obesity are to blame for their weight. Implicit attitudes, on the other hand, are automatic initial reactions. Individuals may not recognize or report implicit attitudes, but express them in tasks that assess associations of a characteristic with positive and negative attributes.
The implicit association test (IAT) is well-established and measures implicit associations by comparing reaction times for congruent pairings with reaction times for incongruent pairings (Greenwald et al., 1998; Greenwald et al., 2009; Hofmann et al., 2005; Nosek et al., 2005) . Weight-related IATs have shown evidence of implicit associations of excess weight with negative words (Carels et al., 2009; Phelan et al., 2015; Tomiyama et al., 2015) . Much of this work has focused on adult obesity or obesity more generally (i.e., unspecified age group); however, two studies used the IAT and found that undergraduate students in training to become physical education teachers had implicit weight bias against children with obesity (Lynagh et al., 2015; O'Brien et al., 2007) .
Importantly, there is some evidence that implicit bias can lead to discrimination. For example, one study looked at hiring discrimination among candidates matched on credentials but differing in weight status, and found that implicit (but not explicit) attitudes about people with obesity were associated with the likelihood that the candidate would be invited for an interview (Agerstrom & Rooth, 2011) . Implicit weight bias also affects outcomes among individuals seeking weight loss treatment; for example, weight bias has been associated with less selfmonitoring, greater caloric intake and treatment drop out (Carels et al., 2009) . In a review of the effects of implicit biases, Greenwald et al. (2015) provide empirical evidence for the extent to which implicit biases can have an impact on society through discrimination. They conceptualized the influence of implicit bias on society as accumulations of many small effects, or repeated effects on a minority of individuals, noting the ''four-fifths'' rule established by courts (U.S. Equal Employment Opportunity Commission, 1978 Commission, , § 1607 .D) as a means of quantifying discrimination. The ''four-fifths'' rule states that when a marginalized group receives favorable treatment at a rate less than eighty percent as often as the majority group, this is evidence that the marginalized group is experiencing an adverse impact. Children with obesity are a marginalized group in the sense that they experience weight bias and weight-related discrimination, accumulations of which severely impair children's health and quality of life (Pont et al., 2017) .
The present study aimed to extend the literature on weight bias by asking whether parents had implicit negative attitudes towards children with obesity, and whether parents reported explicit negative attitudes towards children with obesity. Based on the emerging weight bias literature, we hypothesized that parents would show implicit bias but would deny explicit bias towards children with obesity (O'Brien et al., 2007; Puhl & Latner, 2007) . We also hypothesized that parents with obesity themselves or who have children with obesity would show less implicit and explicit bias against children with obesity because they would have empathy and positive contact with people with obesity, which is known to reduce bias (e.g., Phelan et al., 2015; Teachman et al., 2003) .
Method Participants
Participants (N = 658) were recruited from the Mechanical Turk recruitment platform to complete an online ''cognitive task'' and an online survey about parents' opinions about weight and eating. Parents were eligible if they were a primary caregiver for a child 5-15 years old. Mechanical Turk provides high-quality and convenient data and yields samples with greater diversity in geography and demographic characteristics than undergraduate samples. Recent comparisons indicate psychometric properties of measures completed by Mechanical Turk participants do not differ in reliability or validity from participants recruited using traditional sources, and Mechanical Turk has growing popularity for both survey-based and experimental social science research (Buhrmester et al., 2011) . This study was reviewed and approved by our university's institutional review board; all participants provided informed consent.
Parents in this study included both fathers (n = 169, 25.7%) and mothers (n = 488, 74.2%), not recruited as dyads. Most were biological parents (n = 608). Average parent age was 36.81 years (SD = 7.96). Parents had an average body mass index (BMI) of 28.14 kg/m 2 (SD = 7.33); categorically, 39.5% of parents (n = 260) had a BMI in the overweight or obesity range. Most parents were non-Hispanic White (n = 536; 81.5%) and well-educated (college degree or higher, n = 333, 50.6%, or some college, n = 264, 38.6%). Parents were instructed to answer questions about one child. Children were sons (n = 320, 48.9%) and daughters (n = 334, 51.1%), and were, on average, 9.44 years old (SD = 2.90). The average BMI z-score for children, based on CDC growth charts accounting for age and sex, was 0.64 (SD = 1.30), or the 65.93rd percentile (SD = 32.82); categorically, 42.2% of children (n = 278) had a BMI percentile in the overweight or obesity range.
Measures

Demographic and health characteristics
Parents reported the age, height and weight of their child, which were used to calculate child BMI z-score and child BMI percentile. Parents reported their own height and weight, which were used to calculate BMI. Parents also reported their age and sex. Parents were classified as having a history of obesity using the parent weight history questions from the Child Feeding Questionnaire (Birch et al., 2001 ).
Implicit association test (IAT) for child obesity
Implicit attitudes were measured by the IAT for child obesity, from UConn Rudd Center materials (www. uconnruddcenter.org). Participants began with two learning tasks. The first learning task used congruent pairs: participants categorized ''good'' words and ''flower'' words in the same column and ''bad'' words and ''insect'' words in the other column. The second learning task used incongruent pairs: participants categorized ''bad'' and ''flower'' words in the same column and ''good'' and ''insect'' words in the other column. Next, pairings were made with two weight-related tasks: ''good'' and ''bad'' with ''thin children'' and ''fat children'' words, and ''smart'' and ''stupid'' with ''thin children'' and ''fat children'' words. The bad/good and stupid/smart tasks were counterbalanced, but participants viewed congruent pairings followed by incongruent pairings for each, consistent with the design of the original IAT (Greenwald et al., 1998) . Participants were instructed to classify as many words as possible as quickly as they could without making mistakes. They were given 20 s for each task. As with earlier work (e.g., Teachman & Brownell, 2001) , we excluded participants with fewer than 4 correct answers because this suggested inattention or difficulty understanding the task.
When participants categorize words faster (and thus have a higher score), that association is thought to be more automatic; when participants categorize words slower (and thus score lower), that association is thought to be less strong in the individuals' mind, and the difference between the congruent and incongruent tasks demonstrates the extent of the bias. Bias scores were calculated by dividing the difference between the ''incongruent'' score (total correct in fat/good or fat/smart pairing) and the ''congruent'' score (total correct in fat/bad or fat/stupid pairing) by the ''congruent'' score to produce a percent bias. For example, if a participant got 10 correct in the congruent task and 8 correct in the incongruent task, this would be a -20% bias. Therefore, negative values indicate weight bias and positive values indicate a positive attitude towards children with obesity.
Explicit attitudes towards children with obesity
The ''Attitudes Towards Obese Persons'' scale (Allison et al., 1991) was adapted for the current study to assess attitudes towards children with obesity by changing ''people'' to ''children.'' Items are listed in Table 1 . Possible mean scores range from -3 to + 3; lower, more negative scores indicate more explicit bias against children with obesity. The measure yielded internally consistent scores in the current study, a = 0.83, which is consistent with the original scale (Allison et al., 1991) .
Results
Implicit weight bias
Figure 1 depicts the mean correct classifications in congruent and incongruent tasks. There was a bias consistent with our hypothesis: parents correctly paired more words in the congruent condition (M = 14.36, SD = 4.34) than the incongruent condition (M = 9.84, SD = 3.26, p \ 0.001) for the bad/good tasks, and for the stupid/smart tasks (congruent: M = 14.09, SD = 4.42; incongruent: M = 10.88, SD = 3.76, p \ 0.001). The mean percent bias was -28.2% for the bad/good tasks, which was significantly different from zero, t 657 = 29.16, p \ 0.001, d = 1.14, and -19.2% for the stupid/smart tasks, t 657 = 18.67, p \ 0.001, d = 0.73. The bad/good and stupid/smart tasks were correlated with each other, r = 0.266, p \ 0.001.
Explicit weight bias
The mean of parents' explicit attitudes towards children with obesity was neutral (M = 0.10, SD = 0.88), but inspection of the responses revealed that parents endorsed responses along the full range of possible scores and that nearly all (93.0%) parents ''moderately'' or ''strongly'' agreed with at least one explicit weight bias item, see Table 1 . The most frequently endorsed items were ''Most obese children are more self-conscious than other children'' (63.2% moderately or strongly agreed), ''Obese children are just as healthy as non-obese children'' (52.0% moderately or strongly disagreed), and ''Most obese children feel that they are not as good as other children'' (40.6% moderately or strongly agreed). Although less frequently endorsed, we note that a few of the items (summarized in Table 1) were nonetheless endorsed at perhaps surprising frequencies given their strongly nega-tive wording, for example: ''Severely obese children are usually untidy'' (15.6% moderately or strongly agreed), and ''Obese children are usually sociable'' (12.0% moderately or strongly disagreed).
Explicit attitudes were not significantly correlated with implicit attitudes in the bad/good tasks (r = 0.003, p = 0.93) or the stupid/smart tasks (r = 0.021, p = 0.59). Table 2 summarizes the lack of associations between implicit attitudes and parent/child characteristics, and the minority of significant associations with explicit attitudes.
Associations with implicit and explicit attitudes
Implicit attitudes were not significantly associated with parent demographic/health characteristics (sex, current overweight/obesity, history of childhood overweight/obesity) or parent-reported child characteristics (sex, current overweight/obesity, age). Explicit attitudes significantly differed by parent sex (mothers M = 0.16, SD = 0.86; fathers M = -0.07, SD = 0.91, p = 0.003), and parent current weight status (current overweight/obesity M = 0.16, SD = 0.88; current healthyweight M = 0.01, SD = 0.87, p = 0.036); there was no interaction of sex by weight status, p = 0.638. Explicit attitudes were not significantly associated with other parent demographic/health characteristics (history of childhood overweight/obesity) or parent-reported child characteristics (sex, current overweight/obesity, age).
Discussion
The results of our study suggest that parents have weight bias against children with obesity-both explicit and implicit. Awareness of such negative weight biases among parents is important for parents and for clinicians who work with families, as it offers insight into the experiences of children with obesity who suffer from overtly stated pity and judgment because of their weight, as well as the subtle societal impediments to their well-being because of their weight. In our study, nearly all (93%) parents endorsed moderate or even strong agreement with individual items reflecting weight bias. Moreover, parents showed an implicit association in both IAT tasks toward pairing ''fat children'' with negative words (''bad'' and ''stupid'') and ''thin children'' with positive words (''good'' and ''smart''). Employing the conceptual ''four-fifths'' rule that small and repeated biases may have a meaningful influence at the societal level (e.g., Greenwald et al., 2015) , this suggests that implicit weight bias towards children with obesity may be problematic, particularly as some parents also endorse explicit bias against children with obesity. Demographic and health characteristics of parents and children were not significantly associated with either implicit or explicit weight bias, with the exceptions of parent sex and parent Implicit bias scores are presented as the mean percent loss between congruent and incongruent trials. Explicit bias mean scores range from -3 to +3; lower, more negative scores indicate more explicit bias against children with obesity Bold values are statistically significant (p \ .05) J Behav Med overweight/obesity with explicit weight bias. This is notable because it shows the pervasiveness of parental weight bias against children with obesity, rather than the adoption of weight bias by a subset of parents. Although parents expressed both implicit and explicit biases, these two forms of bias were not significantly correlated. This interesting finding is actually consistent with previous research (Hofmann et al., 2005) . A small or nonsignificant correlation might be due to the social undesirability of endorsing negative stereotypes (such as negative attitudes about children with obesity), or due to unawareness of these biases (Hofmann et al., 2005) . Alternatively, discrepancies may reflect a potentially true difference between implicit attitudes (that are akin to ''gut'' reactions) and explicit attitudes (that may also account for responses using an individual's more complex schema) (Hahn et al., 2014) . Evidence for this potentially true difference is demonstrated by earlier work where participants accurately predicted their implicit attitudes even though their prediction of their implicit attitudes was discrepant from their explicit attitudes (Hahn et al., 2014) . On the one hand, it is not surprising that social desirability might create a hesitation to endorse negative attitudes about children with obesity, because the targets were children; however, importantly, we did see responses along the full range of possible scores on the explicit measure. The nonsignificant correlation between explicit and implicit attitudes underscores that it is important to avoid relying on explicit measures of weight bias, because this may miss underlying implicit attitudes.
The inclusion of both task-based and self-report data, as well as the assessment of both implicit and explicit weight bias, are strengths of the current study, which extends earlier work on adults by focusing on children with obesity and assessing potential bias in parents (including both mothers and fathers). However, the study has several limitations that are important to note. First, these were crosssectional data. Although we counterbalanced tasks, we did not include any intervention or manipulation that could have influenced biases. This makes it impossible to make conclusions about the cause of weight bias. Yet, there are other ways to assess both implicit and explicit attitudes, and examining these may yield additional nuanced information that could help to reduce bias against children with obesity. Questionnaires are also susceptible to inattention; however, the online platform used for recruitment in the current study, Mechanical Turk, provides high-quality data from diverse, internally-motivated participants and allows for the inclusion of items designed to evaluate participants' attention (Buhrmester et al., 2011) . Additionally, height and weight data were reported by parents about themselves and about their children. Earlier work has shown that selfreported and measured weights are highly correlated and unrelated to psychological factors (Gay et al., 2009; White et al., 2010) , but associations of discrepancies between parent-reported and measured child weights have not been studied. Future research could clarify these potential areas of inaccurate reporting. In addition, our sample was limited to parents of children between 5 and 15 years old, and participants had limited racial/ethnic diversity, with the majority mothers, well-educated and biological parents. Future research should examine whether our results generalize to the important groups of parents not well-represented in our sample, including non-traditional primary caregivers such as guardians or grandparents.
The next step in this line of research should investigate how to reduce parental weight bias against children with obesity. Some work, focused on adult patients with obesity, has been done with medical students, with some success (Alberga et al., 2016; Kushner et al., 2014; Phelan et al., 2015; Pont et al., 2017 ). Psychoeducation appears to influence explicit, but not implicit, weight bias (Swift et al., 2013) . Empathy-training, role modeling, and positive contact with individuals with obesity appear to improve implicit weight bias (Phelan et al., 2015; Teachman et al., 2003) . Consistent with these efforts to train the next generation of medical providers, the American Academy of Pediatrics recently published clinical and advocacy recommendations for pediatric providers to reduce weight bias against children with obesity, including modeling supportive and nonbiased attitudes, and using respectful language (Pont et al., 2017) . Providing psychoeducation to parents about weight bias and its effects, paired with parent training and modeling positive weight-related communication, could empower parents to improve the home environment for children, particularly children with obesity. Controlled trials with follow-up assessments are needed to determine whether interventions to prevent or reduce parental weight bias against children with obesity produce meaningful change and improve health outcomes for individuals with obesity (Alberga et al., 2016) . Moreover, given the pervasiveness of weight bias, including parental weight bias against children with obesity, it will be important to have simultaneous efforts directed at reducing bias and increasing children's resilience when they experience bias and discrimination.
Our study provides the first evidence that parents have explicit and implicit negative attitudes towards children with obesity. It is striking that even parents, including those who themselves have obesity and whose children have obesity, have implicit weight bias. This provides further evidence that weight bias appears to be pervasive and nearuniversal. Also striking is that parents-as with other groups (Ambwani et al., 2014 )-endorsed explicit weight bias, including statements that appear very socially undesirable to endorse (e.g., ''One of the worst things that could happen to a child would be for him to become obese''). Importantly, weight bias is associated with health problems such as diabetes and cardiac problems (Udo et al., 2016) and expressions of explicit weight bias are associated with excess weight and disordered eating (Lydecker et al., 2018) . Universal and targeted prevention programs that reduce both forms of weight bias may have a large impact on children's health, particularly as the effects of weight bias on youth can impair mental and physical health.
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